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Genotypic variation, heritability , genotypic and phenotypic correlation
coefficients of grain yield, its components and some morpho- physiological
characters in bread wheat

(Triticum aestivum L.)
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Table 1. Analysis of variance for different traits

Slio MS ol o oSSl ombTelzsl oSl
Traits E L Josms y3,1 SS L.y ExL df=96 Mean
df=1 df=4 df=24 df=24

Shol Bl Slao (LA
a) Main stem traits

S3 55 dlo a4y dlow 555 S 3.256%* 0.062™ 0.058** 0.058%* 0.026 0.44
Spike to stem weight ratio at S3
%S4 sale 4 dis S35 S 5.223%* 0.025™ 0.197** 0.203** 0.058 1.27
Spike to stem wight ratio at S4&
S5 55 dilo s dlow 555 S 8.516%* 0.051™ 0.183* 0.060™ 0.039 1.54
Spike to stem ratio at S5
Al 53 4ils sl 14727.45%* 108.868 ™ 212.142%* 128.364* 69.876  41.99
No.of kernel /Spike
aliw 3 aodin sl 372.157** 1.934™ 13.526%** 2.508 ™ 2.072  17.02
No. of spikelet/spike
P Bl Olio (@
b) Tiller stem traits
S3 55 dilo s dlow S5 S 1.893%* 0.004™ 0.032%** 0.023%* 0.004 0.41
Spike to stem ratio at S3
S4 jsa8le adliws S35 S 5.023** 0.077"™ 0.192%* 0.228%* 0.063 1.18
Spike to stem ratio at S4
S5 55wl 4 aliw S35 S 8.857** 0.112™ 0.186** 0.071™ 0.055 1.50

Spike to stem weight ratio at S5
Al 53 4l 3l 6842.747** 85.587™ 190.878**  1399727.47*%  633769.616  31.66
No. of kernels/ spike

A3 dolin sluas 345.416%* 4.735™ 10.895%* 3.617™ 3.5 14.89
No. of spikelets/ spike
3 Sloe #1319 & hos (&
¢) Yield and yield components
Grain yield(t/ha) 155 Slas 33.546™ 3.377™ 4.326%* 1.057™ 1.064 5.42
100 grain waight(g)  «ls 4w 055 0.130™ 0.474"™ 0.652%* 0.178™ 0.141 3.65
Harvest index (%) <l esls 2906.917** 25.766 ™ 47.951* 48.877* 27.763  37.70

G e 03 dhtsliss 8215158.407+ 11823.067™ 27307.354+* 20126.657** 8146.789  540.29
No. of spikes/ m’

G Wlao (o

d) Plant height
Plant height (cm) gl 3253.717* 247.352"™ 425.659™ 150.767™ 97.726  75.01

S5 53 slralis amy sliss 4.23% 0.443"™ 0.803 ™ 0.971" 0.321 1.71
No.of fertile tillers/ plant

gy ey S slus 101.139* 1.482"™ 1.885° 1.110™ 0.989 3.64

No. of tiller/plant
Biomass(t/ha) G5 g 5 Shas 39.332"™ 22.351"™ 7.476™ 7.544™ 5.018  14.55

l{&:ﬁ'}];@%ywwdbd‘):.@‘a&)ﬁhpt&:j};j&\i)‘jLsk?AeoJAT\;M:A{&;A&:Jj]j&l{)UOﬁQLLﬂJl:)}n)::*
il as iy OGN (S5 b i s GOV 6y il g ¢ s Shas

o :As in these traits genotypic variance is negetive zero was replaced instead of genotypic correlation with yield, heritability GCV and genetic advance.

*and ** Significant at the 5 and 1% levels of probability respectively . ARYA: C)hw s g S S e oo

ns: Non significant Jls gme M8
LSl e Sdeo (6 s I3l e ol s ias LS (g iy S3ly s O s 5 Sl JEIs slael
Values in the brackets in column of heritability are standard error of heritability for each trait .

GCV: Genotypic =5 95 Ol R o b IGCV
coefficient of variation
PCV: Phenotypic Q. 5 $8 Ol oy e PCV

coefficient of variation
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Table 1. Continued Y o aals
MS Tk oSt olsTelasl oSl
E Lo Looma )3, SS LY ExL df=96 Mean
Traits Slio df=1 df=4 df=24 df=24
(sl o Sike) bl las 0.018™ 0.091™ 0.401 " 0.170%* 0.082 3.37
stem.diameter (mm)
(1*. internode)
aoty Sl s ) 11.222™ 363.537"™ 105.602 ™ 371.381* 217.952 24.04
Tiller mortality(%)
26 sl amiyds s 6.263 ™ 670.806 ™ 437.024+ 268.712 ™ 169.034 64.59
Infertile tillers(%)
Sy 05 ki J b
Length of awnless spike (cm) 13.428xx 0.473 ™ 3.712%x 0.986 ™ 0.983 8.94
Sy b abiw J b 33.863# 1.175™ 11.854xx 3.607 ™ 2.974 13.59
Length of awned spike (cm)
' 3gls i Sl (&
e) Physiological indices
CGR1 2,532 0.665™ 0323 ™ 0.284 ™ 0.203 1.53
CGR2 43.557 1.321™ 3.243% 1.41™ 1.235 3.15
CGR3 176.085** 0.935™ 5878 ™ 5.457"™ 4.682 2.24
CGR4 37.667+ 2.335™ 3.525™ 4.415% 2.002 0.60
NARI1 0.685™ 0.186 ™ 0.085™ 0.072 ™ 0.078 0.81
NAR2 37.735%+ 0.200 ™ 1.554+ 1.384+ 0.826 0.85
NAR3 37.735% 0.200 ™ 1.554+ 1.384™ 0.826 0.82
NAR4 758.934+ 70.388 ™ 68.473 72.463 ™ 69.486 0.64
RGR1 55.969+ 5.586 ™ 1.767™ 1.001™ 1.471 7.31
RGR2 9.284+ 0.607 ™ 1.666%+ 0.757 ™ 0.728 3.24
RGR3 21.712# 0.177 "™ 1.549™ 1.362™ 1.074 1.01
RGR4 2.570™ 0.421™ 0.306 ™ 0.476+ 0.269 0.19
LADI1 151282.98 ™ 190632.1 ™ 40309.368+* 26693.734™  20095.435 550.97
LAD2 5638344.236%  226936..946 ™ 1116640.578+ 227756.233+*  98646.541 1593.91
LAD3 5638344.236%  362061.01 ™ 269996.818++  278955.526%  67862.303 1168.38
LADA4 2215.943 ™  551726.233 ™  154447.063* 157305.132%  58761.255 385.65

Wl 48 8 ) 03ls 5 09 S ol Slis 3550 550

* and ** Significant at the 5 and 1%vels of probability respectively .

ns : Non significant

NARYA Ju:;-\cjla.wa)l:@n\.g;@**j*

Dl gme 8118

S3: Thirth sampling S,: Fourth sampling
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Olys—2> g(Slafer and Andrade; 1989 and 1993)

;’.‘.._:M 54 >9 , a4 S (Shoran, 1995)
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Y
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b S b s By slie eoame 01 Singsy
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Calises Slis 53 PCV GOV (5 p b ilyg cails 5 Shee b Slio o5 55  Strad o ¢ 0o Y J gl
Table 2. Mean genotypic correlation of traits with grain yield, GCV, PVC and genetic advance in different traits

=

SSeed S e e s e
s = s Ses b o555 S iy Genotypic Phenotypic
. - Genot.correl. Heritability coefficient of coefficient of
Traits Mean . . .
coeff.with (%) variation variation
grain (GCV%) (PCV%)
ol Bl Slaw (1
a) Main stem traits
S35 dil w aliw S35 S 0.44 0.71%* 1.05(0.389) 2.59 25.19
Spike to stem weight ratio at S3
%S4 5508l dlin S35 S 1.27 - - - 16.75
Spike to stem weight ratio at S4
S5 )3 il aliw S35 S 1.54 0.75%* 63.66(0.177) 9.30 11.65
Spike to stem weight ratio at S5
dow p3 als sl 41.99 0.82%* 34.71(0.288) 8.90 15.10
No. of Grain /Spike
A > dokin lias 17.02 0.71** 80.14(0.107) 7.96 8.89
No. of spikelet/spike
P Bl Olio (o
b) Tiller stem traits
S35 dl w aliw S35 S 0.41 0.008™ 20.67(0.324) 24.30 31.80
Spike to stem weight ratio at S3
#S4 prilats ali 35 o 1.18 - - - 57.32
Spike to stem weight ratio at S4
S5 )3 il alw S35 S 1.50 0.78%* 59.23(0.202) 9.23 12.00
Spike to stem ratio at S5
Kernels/ spike diw jaals sl 31.66 0.73%* 79.12(0.150) 15.2 17.09
Spikelets/ spike  aliw,s asbiw sliw 14.89 0.68%* 64.93(0.184) 7.33 9.09
8 Khas slirly o fhos (&
¢) Yield and yield components
Grain yield (t/ha) 4ilss Shes 5.42 1 21.54(0.343) 4.05 8.73
100 grain weight (g) 4l Ao 0 3.65 -0.61%* 70.67(0.151) 7.71 9.16
Harvest index (%)  cals, esla 37.70 0.61** 45.40(0.396) 9.80 14.30
Spikes/ m? @ A os dislas - 540.29 0.42%* 21.57(0.329) 6.40 13.79
d) Plant traits &9 ol (o
Plant height(cm) syeyl  75.01 -0.72%%* 60.79(0.189) 9.02 11.57
oo 5 g 55513 i amty Sl 1.71 - - - 25.29
Fertile tillers/ plantes
Gyyn ey JS slde 3.64 0.44%* 39.84(0.282) 9.88 15.66
No. of'tiller/plant
Biomass (t/ha) 55 g 5 Shes 14.55 0.79%* 1.4(0.394) 0.73 8.29
(U3l 0, Sol) 3L Lo 3.37 0.85%* 51.8(0.219) 5.81 8.08

Stem diameter (1* internode) mm

l{@j}j@%ywwdbd‘):.w‘adﬁ)}ﬁh-’&&«&:f}]j&l{')ble?Aa.o-lAT\"_«wéA{ksl:;»&:f‘}]j&l{)baﬁau.adl:)}n)::*
il as iy OGN (S5 b i sGCV e (6 iy il g ¢ s Shas

o :As in these traits genotypic variance is negetive zero was replaced instead of genotypic correlation with yield, heritability GCV and genetic advance.

*and ** Significant at the 5 and 1% levels of probability respectively . ARYA C}b Pl g S S e kK

ns: Non significant Ols gme M8
LSl e Sdo a6 s il e ol s ias LS (g iy Sy s O s 5 Tl JEIs slael
Values in the brackets in column of heritability are standard error of heritability for each trait .

GCV: Genotypic =5 95 Ol R o b IGCV
coefficient of variation
PCV: Phenotypic 5 $8 Ol oy e PCV

coefficient of variation

ar
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Table 2. Continued Y Jgd aals
N GCV PCV
i = 5, Shesb 5 535 ' 5,1..1;1;{*1)'} Gen'o. Phe'no.
Traits Mean Genot.corre.latl Heritability Coefﬁ01§nt of coefﬁ'c1§nt of
on coeff.with (%) variation variation
grain yield (%) (%)
(5 o Kole) sl o3 3.64 0.65%* 60.67(0.187) 6.36 8.17
mm Stem diameter (2™ internode)
Culm density Bl Job dl 035 0.04 0.41* 50.000.179) 8.78 12.42
330L0 gla domty Aoy 64.59 -0.49* 34.57(0.291) 8.20 13.95
Infertile tillers (%)
Sy Ok i 5 8.94 -0.40%* 72.98(0.147) 7.54 8.83
Length of awnless spike (cm)
Sy, b akew Jb 13.59 0.44* 67.77(0.166) 8.63 10.48
Length of awned spike (cm)
CGR1 1.53 1.06F 10.52(0.367) 52.32 60.73
CGR2 3.15 -0.75%* 52.06(0.236) 60.25 72.36
CGR3 2.24 1.88F 16.70¢0.353) 50.31 64.31
CGR4 0.60 - - - 80.94
NARI 0.9 1.47F 5.60(0.83) 28.94 50.31
NAR2 0.85 -0.86** 10.59 (0.239) 60.45 74.56
NAR3 0.82 0.54%* 2.91(0.385) 65.31 81.42
NAR4 0.64 - - - 85.67
RGRI1 7.31 0.26** 50.050.274) 4.89 6.91
RGR2 3.24 -0.61%* 52.87(0.236) 11.80 16.24
RGR3 1.01 0.42%* 16.92(0.35) 21.32 51.83
RGR4 0.19 - - - 65.4
LADI 550.97 0.24™ 31.22¢0.307) 8.64 15.40
LAD2 1593.91 0.06™ 75.280.116) 7.64 27.85
LAD3 1168.38 0.54** 42.30(0.398) 13.93 21.41
LAD4 385.65 0.42* 33.70(0.396) 27.73 47.78

= 15 4 5e S5

ol s i ses g

p 3 13 24 505 1S3

£3° SO1s 28 505 182

Jsl 65 g6 5e 1S

S1: First sampling S2:Second sampling
4. Correlation coefficient is bigger than one and unaccepted

CGR: Crop growth rate(gm™ day ™)
NAR: Net assimilation rate(gm™ day ™)
RGR: Relative growth rate(gg” day ™)
LAD: Leaf area duration(m’ day™)

S3:Thrid sampling

S4:Fourth sampling

SEESLN VA FPI F'3 VS RV IRV JUEPEE p [
b3 iolis |y 6y Slio m Sliv piler o5 S
= VY a5 5 gl (/AR (sl o SSbe) 4l
Aoy (4 /10%) (o33 0 SSL——) Bl b
A s (=0 /885 )y, Lo gl aa oy
Lokl slaazy do s 5 gl alaly 055 it
sl 0l Ol g 50 Q\Jii: Olagsy s als >J§L~.c
L VSN (] o (PR B GUNPR )
05 5 33 .l odaT YJgd> 55 Sliv ,le

¢

S5: Fifth sampling
J58 i e 5 S5 51 B 55 (Soen g o 1T

w&lﬁ—-ﬂc}_w 03;)3..5)‘3&:”5.:%‘-5)‘5&;%
l_fﬁa_:ﬁbﬂup)‘-wmj_il.«;s‘j'_?-‘_gbj_ik«;cjf
b 5595 (Sead o VL /N (San 2
(Shoran, Olye—& .31y Qi a_Sls .>J_§L..pl_;
LS 5 glal 5 (VIS en pd—ie 1995)
OT 31 g Bl S 318 gplin ks 55 (OFV)
Sldsy g — /) H* ‘5{:,.._.‘..& s e bl 05y
TS PURYIA LN VUV L RV PpTE
e les s asils 3, Shas L b5yl 53 (g)ls gme
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(Perry and Dantono, 1989; Waddington et al., 1986)
i s a5 b e de>e ¥ g 55 S g5k 4
S pl (23 Gladle ladliw ;5 4 5 Lol sl
\ﬁjulauiaajﬁwl.:&)b@}@@
Ls?,l.:p@.:)\:u_é;nu_iz..&ubwoj’jw
U asls slaws Jaal 30 5o b S5l Shes 2ol 590 55 550
93 JJJ_?@ e als 03y 5 Eals 5 b 5l gle il
oy ol 5 S (San a5 (6l 4
Sl5 sldes [l L &S sl sl b 313505 54 >
Sl S 58 3 (o s Sl o 0 20
Ols S5 0y aalS s aie 1 5 358 0 2aS 4l 8
4.1.:.:.¢ﬂ)543‘3J‘M&‘P‘Sd‘c}.’w}jb.’;d
Py slacibslu s Lss b o lel
s> 0355 e
s (i gl 51 nl) Sl ol LaoT

by S a5l glal s

e ils 055 Al S el ol o3l

(Slafer and Anderade, 1991 and 1993) ”)—?u—‘
5t (Sen 2lajT ol s iy 1B 4K
055 5 (ps3 0 Silon 5 Jsh o Klse) Bl b 13 tan
9 ol Bl glaaiu s @ls sl b adle J b1y
T LS N e P S g REEE o
33 ommlin Glaslme 15 o a4 3le sla S5
ol 5 ol SleSbl bl sl Lo ol Sl
5 0l b ol slad el db 231 25T
oo sl slaws il sel ay Ol g e Bl Jsb usly O g
3l s ali
Sliw SSTU s 0y Cdw JaslesT opl s
MW&L\@\M\:G&;‘M@)J{:)}A
Xtsas RGR,, CGR; 65— g, Sl Ly

W) e3ls Ol

)‘ LS)‘ - :.C W :)‘JMg;—;»ﬁ
o ey ails 5, Sl il 58l OL_ddss
s Sl y el il a4y olS o] Ol
ui..ll_n)'T =) s> (Slafer and Andrade, 1991) Llosls

oo 3 ,Shas b Cbo ) (o 55 (Strad g b 35

40

3 8as b 5 55 (Ser il b Sldo oy
L NAR2 15— 5l ol o (S op i o
e 6 L CGR2 AV K o ;5
Neaad g ;o5 Ly RGR2 o+ /YO ** Koo
LLAD3 5 +/08%* Ktumes o 55 LNAR3 (/1) 5%
Naad o 5 LLADE /08 ¥ Stess <y oo
VA &

sldl J s Sliw Sy 555 el
Jds 3l eslanal ¢ baosls sldad oS (515 i s—ad
e B (S5 p g5 2y pde b g S yab LT
o= 53 (Baker, 1986; Miller et al., 1957) Cwl s
S il ls gl ao @)l i 03 JRalaST

- = .. .
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RGR2 4 NAR2 A4S e CL&S)\ ils Ao 09 L1 L 5
LS)l—:“'-l)" .uﬂbﬂ)ﬁ;ﬁ@
b i S35 o S Sl 0l 318 LAl
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